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(57)Abstract: 



PROBLEM TO BE SOLVED: To provide a treatment system ^m^ iA 



in which the problem of the corrosion of the inner wall of a ESD'rt 
treatment vessel is hard to occur and moreover to provide aES^ ' 
corrosion resistant member excellent in plasma resistance r^Ma-^i'd* 
and corrosion gas resistance and used for the treatment 
system. 

SOLUTION: In a treatment system having a chamber 1 1 
housing a wafer W as the substrate to be treated, a bell jar 
12 provided in the upper direction of the chamber 1 1, a coil 
65 as an antenna member for forming the induction 
electromagnetic field in the bell jar 12, a high frequency 
power source 66 applying high frequency electric power on 
the coil 65 and a gas feeding mechanism 40 feeding 
treatment gas, and in which plasma is formed by the 
induction electromagnetic field formed in the bell jar 12, and 
the wafer W is treated, as to the bell jar 12, the inner wall is 
composed of a film 14 containing a compound of the group 
3a elements in the Periodic Table. 
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[00 38] itz. ftyA-i l^ffliciiT-'-hA' 

3*<S»t^TfcO . Z<r>¥- Y AVI/ 7^6 3 Sr^ 



[0039] OW*- 1 2e>WRMi7yr+mtb 
HT13. 5 6MHz<0fl»8ft**l/O**. *LT. * 

few: o . 1 2mzmmm#mf8.2ti& 

id(C*-3TV^. 3-01*6 5ii„ 5***vh84fc:J: 
OSfctT-TfcO. ;<0^^vh8 4rtfcH«EftlMSit 
83^<0HWt}«WIA*81^UT»AL. «W 
W8 2*fc»fflLTf^4£fcfc:J:9 3-f/P6 5*» 
ffltZZktf*i&X't>&. 

[0040] £*> J: o lCfl|j£3JU3«<C*SVYCti. y 
-h^>y6 3Sr^{cLT. lrtt^XA 
W£§SAU *t*.79 1 7fcWtMlfcl«f-+7 ? 2 
4±Ox^\W$:KBtS. -5"^ y-hJW763 

2mm%Lzm%.<Dmmtmzi. ?\m 

^20Arffi*Sji4 4*»<i></^>-l 2rttAr 
#*£3ALoo. ^^3l6 6*^a^;U6 5^ 

titz, «s2 6t:a8E«a(2 7^]tac«E&%hrt 

S £ 1 1 J: 0 ^iAW«ft >y ? 2 4 CiOfSii 

s. 

[004 1 3 NHgttlftaUSfcJOTiC 1 

4 «*&iI4 2*^ x •Ht^ftNHgtfxfcJ.tfTiC 1 
4 ^^0r^SiWy^-l 2|^MAL, Zix 
^7yX-?^^tXi-*y^-l lMzmZ. Z<7)T 
yX-7izX 0->xy\W±fc:T i NSUS^figlSSitS . Z 
<0HW)T i N»IBS<7)j£jg|(i s «K»2 l^Offi^fcit^ 
?^OcS[*Sr©JSIU-C 3 0 0-4 5 O'CSScoaK-ClT 
p. 

[0042] mtk. 1 1 j&^X/nWjWR 

-^y^AX'*>l»C 1 F 3 #;UfllA$il?'<A'£*r 
-12fc«fctff-vWC-l lrt3fi«^U-->'^Sft4. 
[0043] liLhOjQgtCfcV^-Cii. 1 2fl 

tC^^ixST^Xv^J: 1 2<Dfi£tf7 

9 -y ? 7 U y^WiffAtt^T* £ C 1 
F 3 tiZlZV&Ztlh. Z<T>1 t>%m%T?\t. Wtktt 
1 2 0 3 RflK/l^-Tli. Mm-kffit+ttZ' 

20rtJ^JJHMW>IMfctt*)*v> 
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sot's r^Xv^y-xy^xtf^LTiifrfe 
K, Stfl 3W^(i-fe7 5-y^X^IS^-f, mry 

xy-y? (^y^-rvvyrvx+v?) x-b->xi> 

{ifflSi^gJirCft&*^, S«l 3<9*mt 

fty^- i i wi*iSfct>jgja»^3 a^Tc^-fb-^ 
&ittsmm?& z t , 1 1 ortffi 

Ku^> i a list 4 : t K i 0 f t VA- 1 ic7) 

[ o o 4 4 ] a<c, ; co j: d zmm&mmzitzm 
mmizwzmmth. zzxa. wpisax^x 

VX.yf-y^HSSrffiVV 13. 56MHzT'l 300 
W^jgam^S-EPSPL. *-+»<-rtEEfc : 1 3 3. 
3Pa(1000mTorr). tfX%M}tCF 4 : A 
r: 0 2 = 95:950: 10 ( h-^SS*l. 0 5 
5 L/m in(1055sccm))tU2 OflffSX 
yX^mit:. 

[0045] *m\mmy?)vt Lx\t. 20x20 

x2mm£07^S-'>AStt(CA 1 2 0 3 fcJ:t/Y 2 O 

3 frt>%?>mm. %t>mz. y 2 o 3 , sc 2 o 3 , 

ScF 3s YF 3 N La 2 0 3 , Ce0 2> Eu 2 0 3 

axr/Dy 2 o 3 <r)®%m. -e^m2oo/im^Ji 
st®* u tmzmmuzhcDZfn^t:. a 1 2 o 3 

*>J:t/Y 2 0 3 *^5rS«8tKt LTti. Atttt&lift 
JbkTAl 2 0 3 /Y 2 0 3 =0. 5fcLT}(WLfcfc 
O, fc.ttft5S9 9. 9%OYAG (Y 3 A 1 
5 O t 2 ;MJtT'Al 2 O 3 /Y 2 O 3 =0. 7 5) 
&mifci>n&m^t:. 02<o (a) tZTjktXolz. 
Z(T>X 0 *£V>7>\scry*$M 1 0 mmftSrS U"C»JB» 

mtim. mw&mim^x. M2<o (b) 

& 1 Offlfxfili, T^St^itft*?- 1 1 LX& 

[0046] 
[ISI] 
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m 


EX 


0.11 






4.22 




r;i/5±(99. 9%) 


1.00 




AI 2 O 3 /Y 2 O a =0. 5 


0.24. 


lira. *jH 


a | r» /V O — ft "7*%fVAf£^ 
Mi 2 w 3 x T 2^3— U. / OKI r\\aj 


U.f 0 




Y 2 0 3 


0.4 






0.23 




ScF 3 


0.24 




YF 3 


0.35 




La 2 O a 


025 




Cg0 2 


024 




! Eu 2 o 3 


024 




Dy 2 O a 


024 





[00473 -icOS^-f i 3 fc, JUl«#*SiS3 a&TC 

ana 3*. a 1 2 o 3 axx/Y 2 o 3 &'4>&&§itii£ 

[0 048] Al 2 0 3 /Y 2 0 3 coa«Jt5:-5- 
ivWlO. 43. 0. 66. 1. 5 0i:U 

mTJUi-vAmmstixmmm&it:. z 

tlt><7)X&\Bti!T^?->Zm3. 4. 5fcjjr$\ Ztlt, 

<rmzffcti.o&. ^-rticommA 1 2 o 3 &±v 

Y 2 0 3 ^HftttfJBTilllJft-^^iflfCftofc 

ya 1 o 3 ^y 4 a 1 2 O9 t\^tj%&mm<?> 

(i, 06{c*-fJ:3t, Al 2 O3/Y2 O 3 <0MJt 

^flBurf* fctto rtiJirt h z t tfhfrh. 

[0 04 9] Zil^VTMZ^X. ffi&bmmzL 
It. ±ffi 1 0 mmftmftO 0 <=>OX -y >>mm<* 

xm^mz mmti z t t j Y^tz. -tots«t 

07C^-f . A 1 2 0 3 /Y 2 0 3 COM* 

Jttf 0 . 5 JJLtTBfttt** Aifft:** i fc i<fc*>l> . ± 

autj ska 1 2 o 3 /y 2 o 3 <DW.m&tfmvi-th 
iz^x. m£wmcr>±f8,i£tfimaLx^z>ztfr 
m^mmtm-k'&.'.z^Lx^h-^m.mh. 
[0050] m><r)f8.mzii\^xM-k'&*mm 1 

tzY AG«ffili. XtWH*f/'«^-v* l H8lc5rrJ: 
3fcftB9HHtT&-jfc. ZVZbfrb. YAGffl^Ji 

[ 0 0 5 1 3 mz. mmwmm3 ^mM^^i^ti 
ttfrmzt* m&imtozvwmE&tcommz^x 

0jum?>YAGffli£O}g|fBI£J§Jj£U EffimE£9«ra 

±.tthzt\,z£«). +ftiz&^#mimw£mt>ti 
hzbtm&ztitz. 

[00523 at. *^om2<0HM^©^v^'Clii 



aj-r & . e 1 0 ii*%«e>ss 2 cr>mmmiz®& cvd 
jaaaai**t»fiiiia"r**. ^m^st-j^i^ 

^x^htiK mmmzmtx'h&frt>. 010+0 
1 tmti><oMmtmzttLxmwz'm? s. 

[00533 iOSB-C{±. 1 1 OjJSrfcR 

ft^ftfc'W^-v-l 2' li, A 1 2 0 3 . S i 0 2 . 
A 1 NI|Wr5$v:?X#$a><3&oTV>l>. < 
)Wv-\2' COlMlzmibtl. T^5-^A. TA> 

xmxm^hf^^ 1 ?-^ F7 0fc(i. T^T A oif 
Xl:iJttK-ri)^O^xqtaj?L7 0a, 7 0b, 70c 

Xtt*&««4 0 <0Ef *%»S*ir*J 0 , ttJfrf* J: P 
K^ttaj7L7 0 alZitA rtfX*mkthWS5 btf 

aansfiTso, ^ttajfL7 0bWiNH 3 ^s-« 

^■fSEf 5 5*««$ftT« 0 . ^Rtaj?L7 OcC 
ttA r#XlZ** 'JT$n?tT i C 1 4 1fZ&tz\*9 U 
--y/#^*4C l F 3 Sr«m-SElf5 7*^ 
S*iTV^. #XttaifL7 0bfc«}:tf7 0cfc:i± % ^ 
fiif+yA'-i 10±^-CSl/S^Xttai^ff7 1 

ts£V7 2mmatixm. #xvtamt7 mm 

Wi^XtttiJfL7 1 a*>\ 0XOttHm7 2<Dftmzit 
**^tttiifL7 2 a«Wj£$flTV^. 
[00543 £<0J: 3 tC««§ilSCVDfig)ggBtfc 

v^Tti, miv>$mBBtw\miz<?;xj\w£*'r>ji- 

1 1 l*I«AL^. A r/fAiTyX-7±j$.tfXt L 
Tll-'tytV-M' F7 0^*Xtt{H?L7 0a^^L 
T^U^>- 1 2 " fl£*AU 3-f^6 5C®SM 

^6 6»t>imtwi*mktiz.btzj: o^^>- 

&£XSNH 3 tiAlt. *tl?tl#Z.0tftmi71t5£V 
7 2 ZftLXW&lZ+W*- 1 1 tC«A$a. 
*-l2' frt>+v>rt-\UZim.l,tzAriiW? 

yX-?izx *)®i&ztixi-*- y/N- 1 1 m-ryx-7it 

W±{CTiN»ll#lSffl|$iXl > . 
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[0055] znmmmizis^xty, j&k& 

A-i lj^fc^xAwaqftttSfu <;P^>-12' a 

1 l^'J-z^w. 

[0056] XJVV-V-OljifrhimtiZmXtZ 
*-fr*>CVDjSJRSaBi, <;^>-rtIW«W 

tt»i/M-< . t i NM»g»r««fricttmttiiy 
thtiK xmmmz&^xit. ^^>-i2' c« 

TiC 1 4 ^J3MNH 3 #Xii#XttajgW7 1 fc 

J:tX7 2iHl-LT^>A-l 

T\ )SUR^i<;^>-l 2' <OrtBfcBfcX,iriei 

xryxiwwegiL. mtfmmfcK&t^t&un 
[0057] mz*mi<on3<mmmz^x!m 

HI H4*«B*0»3<^liBBJBt«R*CVDjS 

isai**tWiiiHr*6. 4&f&gjBa&8ttgia 

S>$r4"W5**-l 2^UTfcO, >"Y7-^-rH7 
0WWffliiJSI»l»«IIS3 attJE*fc£ft£*t«l 4 
■CflWES*iT^4j6 f . ffi«4fS20Sai»Jlli:»H«t« 

[0 0 58] Ltz1?~>X. m3<7)mSmBlz£il&. K 

axmmix tssa im< ov^-eym^ < t 
tfxiz$sm-rmmimit^ttmL%wx\ 

<r>x 3 (cjsr^Jc J: oT^i^-rtMcarattKa* 
mLXTyXiltmiL. w&immz%hb\^iz 

^m^tftkttcW ttz. ^*»7-"v?K7 0*>ffl»t> 
[00 5 9] SS2fcJ;lX83<7)liSMl;:i3Vvt 

[00 6 0] 4fc. ±IS^2fcJ:^3c7)lti4^«Cfc 

xptaism^fflv^\ £*i(c|RM\ 012<OJ:3K 
1 $&>#xmA$ti9 l (ci »)^/^>-o±«W»fef- 



Ill 3(c^-ri: 0 fc. l*W#x«ASStt9 3fcJ: 0^ 

A"f 6 X 0 C -*8fc*A*-* J: p t LT fc J: 

[0061 ] *fc**W0»4«||tBB«fc:ov^8ilH 
•TS. Hl4ti*JWOW4<03WIOT«Bi(Cff6CVDiS 
■BStta^BrlBHTft'Js 01 5(i*HSfe^«gtfe(t 
I.^V-^-yHOffMll. 01 6 (a) , (b) fci 
< c ) Ji^y-^-y H«Bn8H-C*4. *HSUg« 

H14+Hlfcratfc«)tttiajtflf*S:ftUTR 

[0062] 014£7jc*\}:?fc, ^OCVDBlc^S 
fcJ5WCJ4, ' fciyff-vyA'-i l 

rtt^Xft^-t^^+y-^ / H 1 0 0#, 

12' ' lfcaHicEBSfmi*. 2 

3 a&7C£ft-£%££tffg| 1 4X'ttf&Ztltzm&8 5# 
Wt&flT^ft. ISl4*«ffi»ttf*tlt^E«c8 

[0063] 01 SHitrmi 6 (a) . (Mfcitf 
( c ) tcijctJ: d K. y-v7^7 H 1 0 0<;L R81# 

m-mfcztifz . ±mm 1 o o b t , +*gm 1 o o 

ak. Tfflmn 0 0 c t^KirO^^H^fltitt^ 

xmXTi lOlat. ^fl»&»«4 0 cr>Wm 5 5 #8 
J^*U NH 3 ij'XVmXZiXhti'X&Xlll 0 1 b 
t . ^^«l«4 0 WE* 5 7 #Jggg£*U T i C 1 

4 #*£*:{iC 1 F 3 tfxim\2ti&tfxmXKl 0 
1 ctimilhtlX^h. ifz, **gp«l OOa^rt 

105aJ:, NH 3 ^AS-ptaj-f^^ttai?Ll 05b 
t , T i C 1 4 tfXttzliC 1 F 3 ^fXiOttiith/fX 
attiilll 0 5c fcco^^-fii^* 5 , Bf^W^-y^ 

mmtxoizmihtix^h. 

[0064] JfxmAILl 0 1 a(i. tfrife^l 00a 
lcigtt^af>:S«05SK 10 2a Sr^LT^ttififL 1 
0 5ataaLTfcO. ^3IA?Ll0 1b(i, JJMS 

m i o o b izmit>Ktzmvi<r)m& 1 o 2 b titixtf 

XDtaiTLl 0 5btaaLTfeO, ^»A?L1 0 1 c 
fi, Tffliafl 10 0c «S(t^*ifc»R«^eB 102c 
fcrtLTtf-XBtaSll 0 5ct^iiLT^I». ^WJ; 9 
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1:^7^7 H 1 0 Ol£? V U y ?X;M TX'h 0 . 
Ar#X. Ti C 1 4 #XfcJ:I/NH 3 #X#g=5:l>tt 

aflfw»^ttais*i. «bwt^t**t i c 1 4 #xfc«t 

tfNH 3 #X*<Rtim&tCig-£$fT.6;iC?. b S >y^X^ 
A { 8U8£fl2>. 4fc, dO:^ , 7-'\>y HI OOUfcV^ 
TJi, 1 ofc#(;ffiS§it^*'XttaifL 1 0 5 a<7)St 
XSKtfXPtm 1 0 5 b t £«#Xttaj?l 1 0 5 c 
iea$ilTV^<7)T-, ^Uv-v- 12' ' t3£XfJ-v> 

a'-ii t^rxttaj-f * ; t s . 

[00 6 5] £0*3(2, *4«4QMH|lCj:ntf. * 

/i/S**-i2' ' tfty^-i l t<orat:^-v7-^ 

xSr«A■rS^fc^ili:^S<;^-»-12 , ' rtS 

t-i2' ■ cr>ftm£ft*®mmm3 a.mjmit^m 

**trtl 1 4 -chmw* - fc . IflK J: 

***«>T*< 1 6 .1 k #"C* S 
[0066] y-^ 7 fi 

1 0 0 iZh^X s #Xttaj?l 1 0 5 a . ^XOiiUll 1 0 
5 biiJ:^xqtai?Ll 0 5c HSW^'W-J'ttH 

ttaft* ^gtS-Ii*^ 
ffi-C**. *fc, #XttiiJ?Ll 0 5a. tfXttttJTLl 0 
5 bi>J:lX#Xttaj?ll 0 5c Sr-^Jtie?iJ-f fcJi 
>SmX'\&i:< , flitf, 01 7£jjrf x^r7-^y F 1 
0 0' *>J:3fc:, +*gp«10 0a' KArtfXSrttHi 
t6#Xtt£iJ?l 10 5a fcRJt, ±figffitt 1 0 0 b ' HZ 
N H 3 ^Xfcttffi-f S#Xttiii?L 1 0 5 b fcR»t. Tffl 
SW1 0 0 c ' [ZT i C 1 4 JfXttttC 1 F 3 

tt^-ri-^xtttajfLi 0 5c iWifttzEMvmnt ix 

i>i)>tto%\,\ Zim&iZii. #Xttffi?Ll 05a. # 

xRtajft 1 0 5 b fe it/^xttm 1 0 5 c 

0 onmiz. mmw$m3 *ffi^&mistsw& 

Bl8.LXl>±\\ 

[ 0 0 6 7 ] fcfc. *f6*0»5O35tt«!Bt:ov^TK 
HJJ-fl>. 01 8{i*^^5<?)|QSJB®tC^I.CVD 
JMIBSr^-fSWC-fcl.. *3dl9KB<Oiar?tt. 
^y*-OflBft»OHB*«»4 OUSfeM k S 3 5r->TV> 
f&tiSI«WtC|n| t T'$> & 4> . 01 8+01 4t 

h 1 1 coizam tvfttn Lxmm^mh . 

[00 68] 01 8lZ7jk?£olZ. Z<OCVDmmm 

1 k . E»J»asS 3 al&cXft6n£4trlR 1 2 2 1 if 
6$r**W5/'+- 1 2 Os&qiatttlCJBjRSiiTfeO . Z 
<wmWy*Jl>iS*- 1 2 0<W\-mtiZ7>T-t-ffilk I 
Ttf>3 4/H 23#£E£*U 34*1 2 3fcUi]MBtt 



«S12 4#SNI«J*l , CO*. "♦hfe7 , *17fctt 

«**8Bl0Hf* t 4>7 , ?XT«Hltff 3 i k tfX-ZZ* 
olzffi&ZttX^l. tztzL. •£8mM2 9\tm<r)m 

1 o&swi^f 6 1 imtMxxm. 
[0069] *mmmzz.tii,i. ow*- 1200 
mmzmffim/imnitir'bz ^mmk ? s zkicx 

t-120 l*lS^ffl$-^^mam3 a&7n#{t-^%5r 
-g-tfH 1 2 2 TflWWS ZkkizX*). <J\sit*- 1 2 
0<7)Sf^Sr-«^*Wtcll&ii:L. </l^>-12 0O* 

[0070] =5rfc. *HS6^®Hfc(tl,^;l'^>-<0^ 
«{i01 8t^L^««^)t>«0tl!S^ixS tW-CJi^r 

<. mumi 9iz^ktcvDf8.mimzt5ifh'oi'i? 

t-120' OJ:3t=. PMttOTS5120' a(0iJ 
(c^Sitt 1 2 0 * b ftfc H - A^tcm LTt 

«tv\ ico^t, ^fflgfl20' b(7)}^(i^(c[S 

^-r. ^(c*EtT, mvmmzmtk-rzzktf 

[0071] mz, *&tom6vmttmtzr>\,vcvi 
m-t 1 . 0 2 0 (i^Bflom 6 omeBsicffi & c v d 
m%mz*tm®®?hz. *$kwmv>$m.xu. 
^ivisx-a i yTi-<ntmww£t&xm 5 <on 
sfeeyt s^s^mnwwtiHi ix-bbfrh , 020+ 

0 1 8 fc IS] t fc^tttH UTIttBJSr^BS-r 

[007 2] 02O{C^-r«kd^, d^CVD^M^i: 
t~fcJt.S^^>-l 3 0Ji. Brffisco^co^MPM 
«^«S-^L. <;U>->-l 3 OcoliMtJ J: t^Sti 

mi3 2k*mm*imthfflm$&3zw&m 

^-1 3 0<0^(.jgWir>'7 i ^g|5»t LTt03^f;H 3 
S^S^fiTfcO. 3-<^l 33Wi«igaSmjil 3 

4*««s*ith*. ^t-i3o« 

*fcttH t < 7>Ti-mk LT(0?ii##«a>f ;n 3 
5#Eg£*rtfc , 5\ SHSS«3-f^l3 5(cttJtfl» 
mill 3 6*^$flT^S. 
[0073] £*)C VDjMaStfcfcVYCfcL 
- 1 3 0^yt7^7 K 1 0 0±IP*^«0iS$ Htt 
0. 6 5~1 0cmi:-ri>C:t* { »4LV\ ^ 
y>-l 3 0^x^\W±E*>^<r)S$hJi3. 8-3 
0cmi:-rsCt*<»4L^. i >3if4 L^H^Kfflfi 
0. 6 5-5 cm, h^Sffl{i3. 8— 2 0cmT£> 

[0074] ±taoJ: o izft&ZtitzC VDAiBSStc 



±j£U JblE<^*l^fcH«tcLTCVDj»fctT5 

m%3 aiBai6ft-&***triii 3 1 tjftsti: ttc 
i o . u 9#xm& ix i>oui; 

*-i 3 o*swtL«< 

3 0 «0*8r£ft < -T h Z t tfX'% h . 
[ 0 0 7 5 ] UUK0HJ6»®-C(iCVDfig|S^S 

{zmt>'rmmmmhi><r)X'h'>x{>i.\\ mz. 

T i ***raifc«s i **^*J&Bn-*IR(c<i*X 

tt#xt:ig.mxbvxm^z><?)x\ *xmtztit> 

tmk LTtt. T i NWffiL T i . T i S i N*. j5 

figm^JiH^ftiSi: ixm^tix^hsi o 

LXf8^t>tlX^&S i Njfi«|Hf feil*. 
Ta**«ff*««t*fc«)T*-3TfcJ:V\ T 
a**«fii: LT{4A'>J7ffitfc LTfflV^fvO^T 
a. TaN, **^*^lftlU*fc LTffiV^iVO* 
STa 2 0 5 tf*(f <oftl>. S4>K, Ta 2 O s 
£*^AV?-#^J£fcLTfflV^fl£>BST, Ru 
0, ZrO<0jS«fc3tl-f*ii:fC*«. 

[00763 mzxmiomKrmmmiz^xmw 

02 Hi. *»BO«7««««»*tffiftCVD 
IfciBBIfcjjtraiHH'Ca*. £<9CVDj£B?ggl 5 

otiws i&jm<7)i><?>xbL 7>i<$-V£.3fco&m 

frh+ch^V^- 152£WtTfcO, 
Z<M-*y*-\ 52ftMi. -)xaw (Sysagif*:) £ 
WMthtzfrW-tr? 1 5 3#ifc(t4>;h.T^I>. -t-t 
79 \ 5 3ttHKtt*«aMrai 5 4KJ: Wd*S*VC 

1 5 5tm.Wxx^z>. Z(T>^-^VVy^l5 5 

ji, 3z&mti5 4iz3miztixti'). v±79i 53 

?>?yri57 0im#±.lTMmZ fih Z t i Kit 

R*«fiM-&»lS&*l/0**. tMrr;? 1 5 3<0|TF 

81 5 6**t£tf<c>*u ^OTfffcliAoJ'v^vyi 5 
7SrJR^-TI.JP»Sl 5 8* { l&ft<c,irCV^. Ap^y 
5 7*><oSffi$ii/cfS^Hi, 3giS8l 5 6 £38 
jSLT-tf-fer? 1 5 3<0TO£88tLT.I;h.£M<iU# 
hmzK^X^h. ftW<-l 5 2W^HBfctt. 

1 5 9#&H-£*lTV>S. ;Oi/t7^7 H 1 5 9<D 
TfflWi^ifcOtfxotajTl 1 6 omtfLZtiXto *) . •?- 
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T. CKOtfXSA'gl 6 1 £14. W*.tf*il**lWF 6 
tfxfcjtf S i H 2 C 1 2 #X£«&-f *JfiS#XSU 
6 2, 1 6 3#}g|££frCfc'h C 1 F 3 iJX 

**S«3*i"0>*. ft>A-l 5 2<«5iSi§ 
(Cttftgn 1 6 5j&WtWlTfc K> . HwLfcVtfB&K 

yrfciOi^Mini 6 5*d-LT*-+>7<-i 5 2 

PW8f&$ft. -f-^+tf, WxtfO. 7Torr<0!2 

[0077] .KOCVDfft&Slgl 5 0fc*>Wt. ?■* 
^A- 1 5 2«>rtM*AMH»IUII3 aj£7M£%££ 
tfK 1 5 2 a "Cfflfif S - fc J&^CS £. £<0 J: 5 fc"t* 
ifcT. f-vWW 5 2<?>C 1 F 3 tfX$ff)>\afy 

isiitfMzmhn-kma<-fz>zttfX'%. >m*f 
xiziihrngmm.. c 1 f 3 ^fxt^immx 

tzty 0 8iX -ca^'X £ W«- 1 5 2 fcWA L . 
f-vy^-l 52rtSr i n-s i t u? U-->'/-ti l 
RK, ^yA-i5 2Srx^f->^Snjl<r4i4: 

[0078] -t-tr^i 53, 5dtaj«i 54. 

^-/PHUy^l5 5. ^A-V-^-yh'l 5 9t UT, 

ttiztiomttizmmms ammitizvnzsts 

Ml53a, 154a. 155a, 159aSr^L?t 

m&tt&zktfX'Zz>. ztuzx*). ztibwmtn 
cif 3 #xm<?»^uy>tti!fxi l zmm&&zn 
<-tizttfx$. ? v--y7<7)mzztit><mttz 

[0079] mz*%wcr>%8<7)mw&Btz^xm B n 

vx-yf-y/saggB£^-fSrffl0't*&&. z<?>TyX 

^•yi-y^m.mm.2oo^ witwcs 
[0080] ior5xvx-yf-y^s!iajia2 o o 

^r;l^5 x^A*>4>^r 0 R««Sr^-f-?-\- yA- 2 0 2 
SrWLTtiO. vl^-vyA'-2 0 2rt<7)J&a5(C{i, «> 
xy\WSr»S1-|,^y><7)^Rtt^-9--l:7'^ 2 0 3*<I5 
(t<c.^^•CV^^ 0 ^^-br^2 0 3rttC{ill^L=S^V^?^«s 

mzx Ofris^-fer^ 203 z-ft Lx^^vtmrn 

tit. Z<r)V*7?2 0 3iiT&m&tLXWm-&. 
[0081] Me^-tr? 2 0 3 14, ^<0±+*a5* { fl 

f-f •y?2 04#fftJt4>ft-O^. ffmf- J r-y^2 04 
«i. ^««C^g2 0 5*^-tt$ixTfcO. mS2 
0 5fc«a«ai2 0 6*»<9«itfl. 5kV<7)iIigmiE 

xvnw £t?©Kjrr5 . itrieif -t r 9 203 <o±sg^^ 

HKtCt4. ffmf-^ y ^ 2 0 4±tfiS$a^'>XAW$- 
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MtsXoiZ. m$.coy*-*>AV>?2 0 71)mW.Ztl 
Tu|>. i»7*-^U>^ r 2 0 7fcJ:9X'yf-y^ 
<D%-tt#|6jJb£ tit. -f*7?203te. #GI««2 
0 8K«k'J#l$*rflgk : 5:-3T;fc9. -9--fer^2 0 3^)T 

(i<o-X2 0 9T1t;b*7.. JUa^fc**lftMhfr'4Ht 

[0082] H>ne-9-fe7-^ 2 o 3±^tcii, 

? 2 0 3 k WfcHM/C±*W2 1 OsWWtfefiT 
US. C«±g?mffi2 1 Ote. JgJ*«2 1 5£tfLT. 
f-v yA- 2 0 2 <0±S5^^$itTi> 0 . V±79 2 

0 3 k W*T|6]ii2rflt)S-rS k k i>££&tf>#Attaj?L2 

1 2 Sr*-f &mfli«2 lit. ^^€ffi^2 1 1 

%h%W&fW2 13tl,z£-oXffif&.ZtiXUZ,. ffii 

Wl2 i i<7)TWftmmzit^-)i>vv y?2 2 oawt 
«vcv*. n£tt&$&ft2 1 3 2 1 

6#t&tf-*>:h.. i<7>#X*AP2 1 6Kti. tf^SA® 

2 1 7 tfmmztix^i . zix. zwxmtM 21 

D*»y#(r^t SAT 6fcftO»H^*2 1 8 k . 
Xy^-y^tf^k LT0 2 tfXlt^ffiOtfxSr&A-f £ 
^«J!®^*XS2 1 9 k#«^$*l-C:fcO. ^ix^JO: 

mtixtfjjxm\m2 1 7 , #xz£ap 2 1 e zuxm 
wmm 1 3<ortas(cso. «&K2 1 lo^xntai 

7L2 1 2*>f>f-A-yA--2 0 2rt{CPttti$ill». 

A- 2 0 2<01l»ifi«KCJl»StP2 2 1 imVbtlXii 

9. H*L$r^Jt£iKy7tJ: 0Ci^f^P2 2 1 Srtf- 

txi-^y^-2 0 2?vfi%m2ti. W¥tm%.<nn 

2 0 2<7)i*ligffit<ix.yf-y^[i£0gi|^^f-vv 
a- 2 0 2 <ortacf«M-& c: k tmk-fhtzfro)?* 

i/-)VY 2 2 2ifimmmzmfhixx^i> t s 

*yA-2 0 2<r>miZ\ty- h*)V?2 2 3m.vt> 
ilXti*). Z ny- YrtlV? 2 2 3 *mz LttfffiX'*? 
xAWoSgAffitftrfrfU. 
[00831 ±.Wm2 1 OtCti. S^-S224Sr^L 

xTyx^Bim<7)&i0ymm%mm2 2 5if^mn 

T^S. dO^li0^&«jil2 2 5*^±a5mffi21 

0 izm 1 a 6 0 m h z <7)«i5*m^ £ epjirt £ -r k t «k 

9f-*W<-2 0 2rtCT7XvS:^-ri». T&ttfii 
kLTWM:T:?2 0 3C(i:, 4;tyfl£ji*ffl03i2 
^iSi3»m^2 2 7#«B3*iT8 9. **HMBN3i 
g£f§2 2 6#>VN£$*lTV^. COfll2affJi!ttra 

227 frt>*r±r 9 203 tcc^f 2 m h z os^sm 

?j £ Silt & -ikKJ: Ox -y f-y ?<nmz*7XJ\vnz-i 

[0 0 84] C<OT7Xvx-yf-y/gS2 0 0tci3U 
T, f-+yA-2 0 2<OF*jg. -r^*>*>T^-^H2 
2 20rtfi£AMig«SJII3 a»7SHfc**fc*tfit2 2 



2aT-fl§j£-f!>.ri:#-C£!>. -f+yA-2 0 2 
rtfcSHSftfelWT**, "9-1:7*20 3, 7*-* 
X'jy/2 0 7, ±gSm@2 1 0c7)mSS2 11, y- 
;P H 'J y 7 2 2 0 k t T . **t<m<7)Stt± fc fmm. 
3*3a&,x;M:#t$!l££tfJi2 0 3a, 20 7a. 2 1 

la, 22 0siZB&l*:m&ttZ>ZktfX'$Z. 

[0 08 5] Z0)£o%T5X'?x.>y1->7m ! a.2OO 
fcfcWCJi, '7X'NWS:f- J ryA'-2 0 2rt(cffiAL. 
-H-yA*-2 0 2£Bf£<AX2£fc*B#U >7xaW£ 
fftt-J-V -y ? 2 0 4 IcigiSS-fr^tfJBT'x yj-yfcot: 

#><n>mtfzzmAiiL ±a5m«i2 1 otcxnm 

fi£ER&nLT**yA*-2 0 2mzTyX-?ZBfS,l^ 
?XAW±c9ffig<o)gtx^y^ig$:Srf#, 
yA-2 0 20ft**fflJH1*SII3 a&7CSft-&$)££ 
trK2 2 2 a-t'ffiJ&t&.r >3»!fXk LTfflU 

i.Aoyy^^tcstt5^ yA-2 o 2<nm-m. 
zmifi&z t tfx-% i. ttz. mam* ^tit'tin 
m±izfnmmm3 *immitiiM*^tsm o 3 

a. 207a, 2 11a. 2 2 0 aZBtfLLtzffi&t-f 
SikCiO. £ft<aO»tfOAnyy£tf#xfc*tt 

[0086] mz*?tw<?>m9<7)mimBiz-o^xmw 
mm^-tmmmx'hh. zoRTPmn. -7xaw 

h. E2 3fcfcV^T. RTPHS2 5 0lif-^yA'-2 
5 1 5:WL. iOf-ryA-2 5 Ui;±g5^ J ryA*-2 
5 1 afcJ:trr^^yA'-2 5 1 b^«il!riEk=firo 
X\^h. ±M+*yK—2 5 1 afciUTggf-vyA*- 
2 5 1 b<0iafctt:E3e62 5 2*Wt^>ilTV^. 
yvN'-2 5 i«o±*tc(i^a52 5 3#3tlBHIgfc:^t 
^TV^. ^352 5 3te. *^l«3t<Ox>^-y h2 

54k, ^<0TB^^E?iJ§it3t^y^Ty7yr 

2 5 5k$-*UT^I». -H-yA'-2 5 1tf)T;frCI±¥ 

^#c7XAw^fiy^-r&^«)t^r7Ty 2 5 6*^« 

OTWWMtMiTV**. ^<07-7ry2 5 6^±ffitc 
<i T >XA^ey2 5 7j!>»lStt^rfcO, -7XAWJi 
^^•>x/^ty2 5 7tC^$fl&. %SftSS2 5 3 
«0v>^r-y h 2 54 k±»f-*W<-2 5 1 akOlSI. 
±S?f- J ryA'-2 5 1ak53i^2 5 2kcOfiI. 5^ 
2 5 2 kTSBf-* yA'- 2 5 1 b k COS. T®** V* 
-251b kr^ry 2 5 hh.cmvz\t^-l\^msifi 
it&ZtlX fe 0 . ^ yA'- 2 5 1 ttfs&vmt tch . 
^ yA-2 5 1 MiHSLarVtfWMSWcJ: OME^ 
(Ik^oT^I.. 

[0087] dOJ:5^RTPHSfcfcV^T«i. ^A-y 
a'-2 5 1 WOxyNWSr-fe-y h L. -eo+tc^^g 

k-fS. <XV%-C'. ^«g?2 5 3<0^y^-fy5y7*2 
5 55-^yfCfSk. ^y^ry7y7*255T-^± 
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LfcJ»aSEIBB2 5 2£ii$LT'?x,'\WKM9, ^x 

A-2 51rtfc*»E=J!U 3S&S52 5 3£iIiffiS-£ 
T5r>'2 5 6S:TK$*T'>XAWS:m 

[0088] ZZX\ TWf-*>'^-2 5 1bWrtJtt* 
JVJ(lMt*Jff3 att7C*<teft£*trflt2 5 1 cXm&t 
hZbtfX'%1. r7r>-2 5 6tLT. £tf± 
£fflJNft*fll3 a&7E5SHfc£!8j£-&tf&2 5 6 a*$j£ 
LfcflMtfc "f * i k a*T'# I) . JWKftS* 3 a «g7C*(k 

[ o o 8 9 ] . mmmmx'\tmLt Lx*mw 
^'^m^m&iz^xTTsUzff. ztuzm^-m 

a^^B(LCD) <7)tf7XmSX'$>iXi>£\\ 
[0090] 

*<r>w^®ftx'WmmL<r>wm.*'n $ masses 
wc. wm&?>ftmzmmm$m3 ammitium 

x. 7yx^7v--y?#xm<7)ism&ii<7)wm$i. 
xwmmnvm*?? v--y7^t'<t^x muz 
m^w$mw$:&mizbifiX'Z&. *m 
pmmirnz^ v-f - t ^immmzmmi- h % 

[ 0 0 9 1 ] $ <l\siSv-cr>±.1jfrt>!mtfx£ 

7 xv^&tfx s-aaj-f £ 7* y x v^xfxptaj 

[0092] $ fclc*fc. ^81*1183 a&rcXtteft 

6 Z b %< . *»o<^v>-rtM^OS!ia^ fcSEW 
6ft«**«i: ^ £ t &< ? -I b *«rtt 

[0093] s ne»aKS(^t^ti«tf 



jfi-f* £ b £ J: 0 > 7° ?X~?*?9 'J --Vftizmvfa 
[00943 $ hlzt fc N f-* WN'-igSt^y-V-- 

^s^-fcoiwawtwi. znfoftmn&mzbtz 
^xm^x^atmthWMmmmwf^ixkm^. 
mxm^mm-ri zbizx<o. mzmmm 
mmmtz&^QMfrkimtfxt&i-izmt&zbtf 
xz&m&wtfm&ztiz. 

£jjrfBTffl0. 

[02 ] x -y i-yyizx tmf^Mnmyr^xxm 

[03] A 1 2 0 3 /Y 2 O 3 Mit=0. 4 3ff)Wicr> 

[04] A 1 2 0 3 /Y 2 O 3 lt4it=0. 6 6<0|£<D 

[05] A I 2 0 3 /Y 2 0 3 »4Jt=l. 5 0C0HC7) 

[06 ] iglfllOA 1 2 0 3 /Y 2 0 3 S»lt*SMkS 
tt®£lzmh&ismt^it*ZfFt 7 7 7 . 
[07 ] igftffifcOA 1 2 0 3 /Y 2 0 3 Mitt^X 

[08] YAG*fflV^Tiffl»*fT->fclB^)»IH»OX« 

[09] BU|[tie»«««EtORI«^Srt/57. 

[010] *m*om 2 <r>mmi&£to& c vd« 

SSr^9rffi0. 

[011] *^(0^3«0HSS^®t^l,CVD|^g 

a^^Bfffi0. 

[012] tfxowmtGteMintrim. 

[013] ^Xtt£iJSi5«cO$/5>tfl!j^JS:*-f^1I0„ 
[014] *^com40H^«t^|,CVDB^ 
S5-7jrfBrffi0. 

[01 5] 014(CSUcCVD^Il<7)i/-v'7-A. 

[016] 01 5t:3SU:x-v , 7-'Vy HOffiBH. 
[017] v^-V-As-y H^fS<7)W$-^-r0. 

[0 1 8 ] *m?>& 5<?>mmmiz®z>c vdb^ 

S?r^-fSrffi0. 

[ 0 1 9 3 0 1 8 iz*k uz c v d immm<?>%Mm* 

■fBrffi0. 

[0203 *m<?)m 6 o9EK»fluca« c vDjgjgtg 

l$riK-fSf®0. 

[02 1 3 *^c7)^7<OHS6JBStc«|.J!iagSfeJ: 

0. 

[0223 ^mmsammwmhmmm.hi. 
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1 1 ; 1-*W<- 

12. 12', 12*', 1 20, 120', 130; 
13 ;£tt 

1 4 ; ^»^m3 a^TC^-f^Sr^tfli 



30, 70, 1 00, 1 00' 

4 o ; tfzmmm 

4 1 ;C!F 3 MS 
4 2 ; T i C 1 4 

43 iSSKDAH 

44 :3S2<OArft* 

45 ; NH 3 {*&aS 
7 1, 7 2; ^XttiUSStt 
W ; ¥5ft^x;\ 
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48 61 

I7TV<<»HMFC1 
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[021] [023] 
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